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Measurements

162 Air Quality 
Stations

365 Meteorology 
Stations
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Modeling Approach

• Use data from California Regional PM10/PM2.5 
Air Quality Study (CRPAQS)
– www.arb.ca.gov/ccaqs

• MM5 meteorology with FDDA (NWS data)
• ARB/UC Davis emissions inventory
• Several AQ modeling approaches

– CMAQ (with ARB modifications)
– CMAQ-UCD
– CMAQ-MADRID
– CIT/UCD
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Meteorology Model Performance

MB MGE

Wind speed (ms-1) 0.49 (0.5) 1.53 (0.5)

Wind direction (º) 3.54 (10) 57.21 (30)

Temperature (K) 0.76 (0.5) 2.5 (2)
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ARB CMAQ Model Setup

• 4 km2 horizontal grid (185x185) with 15 vertical 
layers up to 15 km

• Internal mixture, modal approach, 
SAPRC99_ae3_aq

• Some code modifications
• ~22-day run on 16-CPU Linux cluster in ~2 days
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PM2.5 Mass

Grid Cell

Best Match 
within 49 Cells

49-Cell 
Average
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PM Mass and Key Components
mFE mFB R

n=0 n=3 n=0 n=3 n=0 n=3

NH4
+ 0.73 0.44 -0.19 -0.14 0.44 0.59

NO3
- 0.79 0.49 0.05 0.09 0.44 0.63

SO4
= 0.77 0.45 -0.54 -0.33 0.18 0.63

TC 0.83 0.45 -0.71 -0.37 0.71 0.82
PM25 0.68 0.37 -0.26 -0.09 0.41 0.74
PM10 0.78 0.53 -0.21 -0.18 0.55 0.78
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Inorganic Gas Species

mFE mFB R
n=0 n=3 n=0 n=3 n=0 n=3

CO 0.85 0.59 -0.73 -0.48 0.39 0.57
HNO3 0.90 0.75 -0.63 -0.61 0.14 0.33
NH3 0.94 0.54 0.07 0.10 0.23 0.84
NO2 0.77 0.33 -0.37 -0.16 0.46 0.80
NO 1.30 0.90 -0.90 -0.67 0.23 0.55
O3 0.79 0.49 0.50 0.33 0.49 0.76
SO2 0.96 0.39 -0.57 -0.20 0.06 0.76
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Organic Gas Species
mFE mFB R

n=0 n=3 n=0 n=3 n=0 n=3

ALK1 0.75 0.26 0.23 0.09 0.42 0.77
ALK2 1.60 1.30 -1.60 -1.30 0.44 0.54
ALK3 1.10 0.53 -1.00 -0.52 0.56 0.71
ALK4 0.87 0.33 -0.73 -0.31 0.42 0.59
ALK5 0.67 0.23 -0.12 -0.04 0.54 0.84
ARO1 0.90 0.37 -0.78 -0.36 0.48 0.65
ARO2 0.94 0.40 -0.82 -0.38 0.53 0.68
OLE1 0.81 0.24 -0.27 -0.15 0.68 0.95
OLE2 1.10 0.36 -0.65 -0.32 0.40 0.61
TERP 0.37 0.05 -0.24 -0.02 0.64 0.99



October 17, 2006 5th Annual CMAS Conference 15

Individual Components
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Nitrate at Fresno
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Nitrate at Angiola
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Nitrate at Bakersfield
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24-Hour PM2.5 - Bakersfield
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Control Strategy

• The dominant component of PM2.5 was NH4NO3

• During this episode, NH4NO3 was 
– most sensitive to NOx controls
– less sensitive to anthropogenic VOC controls
– least sensitive to NH3 controls

• Carbonatious matter, which was dominant 
where wood burning was  prevalent, was mostly 
primary

• Sulfate was not a major component
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Next Steps

• Improvements to emissions 
• Improved methods for meteorological modeling
• Improvements to chemical mechanisms
• Evaluation of aloft model performance
• Mass conservation/consistency in meteorology 

and air quality models and related issues
• Modeling of an entire year or longer
• Use of satellite products for model inputs and 

evaluation
• Corroboration of modeled results
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International Conference on 
Atmospheric Chemical Mechanisms

• December 6-8, 2006, just before the AGU 
meeting in San Francisco (with events planned 
for the weekend)

• Held at University of California, Davis
• Impressive list of U.S. and international invited 

speakers
• Information at www.cmascenter.org (go to 

Conferences and Meetings)




